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INTRODUCTION

Knowledge of existing structure and condition
IS critical to pavement design

Airside pavements present challenge for data
collection

Limited time windows

Critical nature of results & runway integrity

NDT pavement evaluations are considered an
efficient and cost-effective solution

SWF Runway 9-27 in October 2011



OVERVIEW OF THE PROJECT

SWF located in Newburgh & New Windsor, New
York (~1 hr 40min north of NYC)

PANYNJ jurisdiction

Runway 9-27
150" wide (plus 30’ shoulders)
12,000’ long
Receives 47,666 operations annually
Airplane Design Group D-VI

Asphalt surface - containing both flexible and
composite pavements



OVERVIEW OF THE PROJECT

Owners purpose

Rehabilitation Project
Resurfacing & update geometrics

Why NDT?
Highly variable core results - 11" to 43" of Asphalt
Concerned over reliability of pavement design

Crown conversion to meet current standards

Concerns over cut section at outer edges of runway due
to new geometrics
Determine limits of required reconstruction



OVERVIEW OF THE PROJECT

NDT Program

Performed in October 2011
7/ nights & 1 day

Review Existing Documents

Video Collection

Ground Penetrating Radar (GPR) testing & analysis
Inertial Profiler testing

Heavy Weight Deflectometer (HWD) testing &
analysis

Video/Data Integration software package



NONDESTRUCTIVE TESTING PROGRAM:
Review Existing Documents

» Core Information, As-Built plans, Boring Logs
+ R =43" of AC, at Sta. 88+7bH




NONDESTRUCTIVE TESTING PROGRAM:
Collected Video

Current Station: 10+18




NONDESTRUCTIVE TESTING PROGRAM:
Ground Penetrating Radar (GPR) testing




NONDESTRUCTIVE TESTING PROGRAM:
Ground Penetrating Radar (GPR) testing

Offsets of 10, 20 & 69 ft. (left & right) of
centerline to match HWD testing and centerline
of shoulders

This provided best possible information for HWD
backcalculation

In accordance with
FAA AC 150/5370-11A
ASTM D 4748-06



Variation in AC Layer Thickness
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Variation in AC Surface & Bottom Elevation
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NONDESTRUCTIVE TESTING PROGRAM:
Inertial Profiler testing

Full-size Class 1 (ASTM E950) profiler

Collected on Centerline and at 17.5 ft. offsets
left & right of the centerline

Based on Airplane Design Group D-VI and
guidelines in FAA AC 150/5380-9.

Used to evaluate the ride quality for Pl, RSE and
IRI.

FHWA's ProVAL software was utilized to perform
analysis



NONDESTRUCTIVE TESTING PROGRAM:
Heavy Weight Deflectometer (HWD) testing




NONDESTRUCTIVE TESTING PROGRAM:
Heavy Weight Deflectometer (HWD) testing

In accordance with FAA AC 150/5370-11A, ASTM
D4694-96(03), and ASTM D4695-03

Testing Scheme

Flexible pavement
10’ offsets - 100’
20’ offsets - 1560’
69’ offsets - 300’

Composite pavement “Center”
10’ offsets - 100’
30’ offsets - 100’
69’ offsets - 200’

No joint testing due to lack of visible reflection cracking

1 seating drop of 24.0 kips & 3 loading drops of 18.5, 24.0
and 31.0 Kips



NONDESTRUCTIVE TESTING PROGRAM:
Heavy Weight Deflectometer (HWD) testing

Backcalculation Analysis

Allowed for determination of the various pavement
layer moduli including AC, PCC, base, subbase and
subgrade layers

In accordance with FAA AC 150/5370-11A and
ASTM D 5858-96(03)

TTI'S software program Modulus was used



NONDESTRUCTIVE TESTING PROGRAM:
Video/Data Integration Software

NDT/E results for Runway 9/27 were presented
for visualization

Enables simultaneous viewing of video and
pavement data by location

Software package was developed by AlID



NONDESTRUCTIVE TESTING PROGRAM:
Video/Data Integration Software
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OVERALL PAVEMENT CONDITION ASSESSMENT:
Sectionalization - Table 1 (Structure & Moduli)

v (B F|F|F|F|R(F(F| R F|F|F|\F(F)FR|R|F | R|F| R R R|F|F\F|F|F|F|R|F|F R|R|R|E|F F|F|F|F|F ¥ MR A AR AR AR A B
il # I z I ||| |m|a|a|n (& (|2 |=x|&|%|v|3|% |9 |&|a|23|2| 2|8 (x|3|s|3 |~ |[|x|e|”|=|= a|%|%|a|x|= sle|d || 2|22 |22 |E[8|2)2
e Sy = A ALY Tuchon = AT S - 5 A T
T iy L =1 T - ¢ T T
021 Ecs i1 o= TR [T e B [ L Eumiod ] £ 08
B 108 Eamam 81 Ean 108 o= 4000 Baem B4 Epua= 412 ™ 227 [ T Eaiem G304
2y [ — [T [ [ [ T [ — A L Tt [
[T o= 13 o= 11 Bl con- a7 [Ny o a2 St T A B &
S 11 AL e et 1 AT S 1T A ke 1 o i VAL 8 B I i St 1A
1T Bme AT e (= L ﬁ; 1B Al
[
L] 0T Lk B L] TBe i B T
@ B 14 [ B 238 Eem 807 Eu= t50 E- 8 [
i B N g™ 378 Eeam 4087 Euggm 08 Baam 30 B 83 M~ e G118
% | e T [T | [ s [ [— P Bragea= 2
. ] = _tRE] (= R E] L=t ] o 47 L 7 S i AL 1T B L
e T LA A Sty 13 [t ] oo P 147 A
T rroo ¥R ol 1 A Bame L
=33 Lo L L) = ] L =5 — =T
B 115 Eum Ra1 B 1154 i Lk ‘h‘\- L] Eym 8 = u B 6
B 43 LIt B~ 1 Ba= 23T e Bacc= LB L Euggm 1002 g Bacc= $082
Eungaa 57 C— Eanpma= 82 Enapaar 53 L 14 [— o r Eaapna B
—at L= k1] opm= 11 = T = T [= _T*§ = [——— g I AL W Cme £
S 15 A — S i A St e AL St 15 K a2 o n = St 14 W
) 1T B (el 1T Bise w [ VAl A5 B Bl L=
& w:"‘:':«m
& T e i —T e e (o = T
d Eum 130 Eam w4 Eum 1M o Eamm Eom ey e o= u Eumme
Ean Bt Ean B B i ot 1064 Erczm 1371 ot 435 L e e Eaccn 200t
e Banguaw 53 LA— ) [——r% Enagunm 41 Eimgmaw 8.3 g 21 Bimear ¥ L—§ Ea:_.-lal Epagua® 17
B 35 o= a2 oM 12 com a2 [T o= 7 a7 ] Eacheye A T B 1
e 18 A Stk 4 AL Stncher 18 AT Sk L A St 1 AL Sty e 1 2oty y = S LR
15 i Bt 1F Pume -] R T . Wl A £ &
T
By vit Bt Lo T at L] = B s
B i Bm [ ) B T [ - 3 2]
= B B 1852 e 14T Eamen 1282 [ e Eme= BT
& naoR Bnagnm= 28 Enugun= § 5 Eangua § B 61 [ ] Bragua B
‘ com= 42 e ol oo 4t La—— e 83
l n-n:—'fac Srachures LA AL/ Ceurtures V0 A nn-:'w = 2 & - \ Diartures 147 D8
3 8 rees reeo e = 18407 AT s
LT =T T] Brra T iid B i3 = i -] Toes 3
Eam 101 Earm B34 e TTH Exm 777 Eacm 88 Eom B0 Bar= TE3 Y Een
[Ny Esaam 2 [ EL ) 50 _sw—g
[ 0k E, T [ S .:’-.
g i - can- 14 s D= De=
i S Rk 1 S E..= 1105 E..= 855 Epc= 772
Euse= 52 Epce= 2279 Epce= 3912
Wit Sy = L AZ 3 \ ke =8 AL
Easgrnse= 6.2 Esgnas= 59 Esegmae= 6.3
e HEAEAE AR AR AR AR AR AR RERE AR AR AR REREREAR R FlF|F |58 %
!I‘a’:[i s |k |e|z|a|m|&|a|s|x)|x|a|s|5|5|s|a¥sa|z|a|[a|[s]|s CBR= 4.1 CBR=40 CBR= 42
Structure= 157 ACY Structure= 15-48" AC/ Structure= 107 ALY

[ Jrwsme rmememne. ac
| —

[
VAL = MDA COPCATE, DG = SORING e Diea

10 = A PTG TN e S o FING: K oe (T
3= AC Ly it

&R~ PO Ly U, )

5 L, = B Lt Wxiuion i)

1 i = SRR LB AR (15

T g, ™ SECGFI0 ML [

S = £ Barrg 00 (%

1" Base

g"PCC

O~ 55

Euc= 1234
Epuse= 58
E:.,‘.'_" 4.7
CBR= 3.2

Swucture= 15 ACY
12" Base

D~ 67
Euc= 806
Epcc= 3664

Essgaa= 6.1
CBR=40

Structures 18-26" AC/

g pce




OVERALL PAVEMENT CONDITION ASSESSMENT:
Sectionalization - Table 1 (Structure & Moduli)

Flexible pavement structure
Generally 15-20” of AC (isolated sections up to 43”)
Modulus of 600 to 1000 ksi
Stiff base layer discovered ~3,400’ stretch consisting of 3-4” “Plant Mix”
over 3-4” of “Penetrated Stone”
Composite pavement structure
Generally 8-14” AC overlay (isolated sections up to 43”)
Modulus of 600 to 1000 ksi
PCC slabs in three segments of 8”, 10” and 6” thickness, respectively
Modulus ranged from 2,500 to 4,500 Ksi
Shoulders consisted of 2-6” of AC, except at their junction with
taxiways
Subgrade
Modulus of 4,500 to 7,500 psi
Correlates to a CBR of 3 to 5%
Consists of Silt with varying amounts of sand and gravel
Boring logs also indicated shale bedrock at a depth of ~6-8’



OVERALL PAVEMENT CONDITION ASSESSMENT:
Sectionalization - Table 2 (Ride Quality)
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Pl & RSE indicators of localized roughness
Fairly smooth for an existing pavement (Pl < 15 in/mi, RSE < 2%)

Only 1 location with a large amount of roughness (Pl = 32.1 in/mi,
RSE = 7.63%)
review of visualization software showed it was due to runway lighting
IRl as an additional comparative indicator of overall
roughness

Generally between 80 to 110 in/mi



APPLICATION OF NDT DATA TO DESIGN

Great deal of detailed and useful data in short
period of time

At Stewart Airport (Client Feedback)

Elevation profile of bottom of AC layer allowed for the
modeling of the AC layer in AutoCAD Civil 3D

Higher confidence in design

More accurate construction quantities



APPLICATION OF NDT DATA TO DESIGN

General advantages

Detailed information allows for identification of
unigue conditions (layer thickness, lower quality
of degraded materials, subgrade issues,
bumps/roughness)

Provides the opportunity to create a more
reliable and customized design as needed, as
opposed to one treatment fits all approach.

Provides all pavement structure information
required to design in FAA's FAARFIELD software.
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Thank You for your attention and patience!



